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Fig. 2a.1 

HUMAN MKAAVLTLAVLFLTGSQARHFWQQDEPPQSPWDRVKDLATVYVDVLKDSGRDYVSQFEGS 

Macaque MKATVLTLAVLFLTGSQARHFWQQDEPPQTPWDRVKDLVTVYVEALKDSGKDYVSQFEGS 

Bovine MKAWLTLAVLFLTGSQARHFWQQDDP-QSSWDRVKDFATVYVEAIKDSGFJJYVAQFEAS 

Pig MKAWLTLAVLFLTGSQARHFWQQDDP-QSPWDRVKDFATVYVDAIKDSGRDYVAQFEAS 

Dog MKAALLTLAVLFLTGSQARHFWQQDEP-QSPWDRVKDLATVYVDAVKDSGRDYVAQFEAS 

Rabbit MKAWLTLAVLFLTGSQARHFWQRDEP-RSSWDKIKDFATVYVDTVKDSGREYVAQFEAS 

Tree shreew MKAWLTLA VLFLTGS QARHFWQQDEP - QS S WDRVRDLANVYVDAVKES GRE YVS QLE AS 

Mouse MKAWLAVALVFLTGSQAWHVWQQDEP-QSQWDKVKDFANVYVDAVKDSGRDYVSQFESS 

Rat MKAAVLAVALVFLTGCQAWEFWQQDEP-QSQWDRVKDFATVYVDAVKDSGRDYVSQFESS 

Eur. Hedgehog DEA-KSYWDQIKDMLTVYVDTAKDSGKDYLTSLDTS 

Ch icken MRGVLVTLAVL FLTGTQ ARS FWQHDE P - QTPLDRI RDMVDVYLETVKAS GKDAI AQFES S 

Jap . quail MRGVLVTLAVLFLTGTQARS FWQHDDP - QTPLDRI RDMLDVYLiETVKASGKDAI SQFES S 

Domestic duck MRWWTLALLFLTGTQARYFWQHDE P - QAPLDRLRDLVDVYLETVKASGKDAI AQFEAS 

Rainbow trout MKFLALALTILLAAGTQAFP-MQADAP- - SQLEHVKAALSMYIAQVKLTAQRSIDLLDDT 

Brown trout MKFLALALTILLAAATQAVP-MQADAP- - SQLEHVKVAMMEYMAQVKETGQRSIDLLDDT 

Atl. salmon MKFLVLALT I LLAAGTQAFP - MQADAP - - SQLEHVKAALNMYI AQVKLTAQRS I DLLDDT 

Zebraf ish MKFVALALTLLLALGSQANL-FQADAP- -TQLEHYKAAALVYLNQVKDQAEKALDNLDGT 

Sea bream MKFAALALALLLAVGSHAAS- MQADAP- -SQLDHARAVLDVYLTQVKDMSLRAVNQLDDP 
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ALGKQLNLKLLDNWDSVTSTFSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAK 
ALGKQLNLKLLDNWDSVTSTVSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAK 
ALGKQLNLKLLDNWDTLASTLSKVREQLGPVTQEFWDNLEKETASLRQEMHICDLEEVKQK 
ALGKHLNLKLLDNWDSLGSTFTKVREQLGPVTQEFWDNLEKETEALRQEMSKDLEEVKKK 
ALGKQLNLKLLDNWDSLSSTVTKLREQIGPVTQEFWDNLEKETEVLRQEMSKDLEEVKQK 
AFGKQLNLKLLDNWDSLSSTVSKLQEQLGPVTQEFWDNLEKETEGLREEMNKDLQEVRQK 
ALGKQLNLKLVDNWDTLGSTFQKVHEHLGPVAQEFWEKLEKETEELRREINIODLEDVRQK 
SLGQQLNLNLLENWDTLGSTVSQLQERLGPLTRDFWDNLEKETDWVRQEMNKDLEEVKQK 
TLGKQLNLNLLDNWDTLGSTVGRLQEQLGPVTQEFWANLEKETDWLRNEMNKDLENVKQK 
ALGQQLNKKIjADNWDTVSSALLKAREQMKPIAMEFWGNLEKDTEGLRQTVSKDLELVKEK 
AVGKQLDLKLADNLDTLSAAAAKLREDMAPYYKEVREMWLKDTEALRAELTKDLEEVKEK 
AVGKQLDLKLADNLDTLSAAAAKLREDMTPYYREVREMWLKDTEALRAELTKDLEEVKEK 
AVGKQLDLKLADNLDTLGAAAAKLREDMAPYYKEVREMWLKDTESLRAELTKDLEEVKEK 
EY-KEYKMQLTQSLDNLQQYADATSQSLAPYSEAFGTQLTDATAAVRAEVMKDVEELRSQ 
EF-KEYKVQLSQSLDNLQQYAQTTSQSLAPYSEAFGAQLTDAAAAVRAEVMKDVEDVRTQ 
EY- KEYKMQLSQSLDNLQQFADSTSKSWPPTPRSS - APSCDATATVRAEVMKDVEDVRTQ 
DY-EQYKLQLSESLTKLQEYAQTTSQALTPYAETISTQLMENTKQLRERVMTDVEDLRSK 
QY - AE FKTNL AQRI EEMYTQI KTLQGSVS PMTDS FYNTVMEVTKDTRE SLWVDLEALKS S 



HUMAN VQPYLDDFQKKWQEEMELYRQKVEPLRAELQEGARQKLHELQEKLSPLGEEMRDRARAHV 

Macaque VQPYLDDFQKKWQEEMELYRQKVEPLRAELHEGTRQKLHELHEKLSPLGEEVRDRARAHV 

Bovine VQPYLDEFQKKWHEEVEIYRQKVAPLGEEFREGARQKVQELQDKLSPLAQELRDRARAHV 

Pig VQPYLDDFQNKWQEEMETYRQKMAPLGAEFREGARQKVQELQEKLSPLAEELRDRLRAHV 

Dog VQPYLDDFQKKWQEEVELYRQKVAPLGSELREGARQKLQELQEKLSPLAEELRDRARTHV 

Rabbit VQPYIjDEFQKKWQEEVERYRQKVEPLGAELRESARQKLTELQEKLSPLAEELRDSARTHV 

Tree shrew TQPFLDEIQKKWQEDLERYRQKVEPLSAQLREGARQKLMELQEQVTPLGEDLRDSVRAYA 

Mous e VQPYLDEFQKKWKEDVELYRQKVAPLGAELQESARQKLQELQGRLSPVAEEFRDRMRTHV 

Rat MQPHLDEFQEKWNEEVEAYRQKLEPLGTELHKHA KEMQRHLKWAEEFRDRMRVWA 

Eur . Hedgehog VQPYLDSFQKKVEEELELYRQKVAPLSAEWREQARQKAQELQQKAGELGQQHRDRVRTHV 

Chicken IRPFLDQFSAKWTEELEQYRQRLTPVAQELKELTKQKVELMQAKXiTPVAEEARDRLRGHV 

Jap . quail IRPFLDQFSAKWTEEVEQYRQRLAPVAQELKDLTKQKVELMQAKLTPVAEEVRDRLREQV 

Domestic duck IRPFLDQFSAKWTEELEQYRQRLAPVAEELKELTKQKVELMQQKLTPVAEEARDRLRGHV 

Rainbow trout LEPKRAELKEVLDKHIDEYRKKLEPLIKEHIELRRTEMEAFRAKMEPIVEELRAKVAINV 

Brown trout LEPKRAELKEVLDKHIDEYRKKLEPLIKEI VEQRRTELEAFRVKMEPVVEEMRAKVSTNV 

Atl . salmon LEPKRAELTEVLNKHIDEYRKKLEPLIKQHIELRRTEMDAFRAKIDPWEEMRAKVAVNV 

Zebraf ish lephraelytalqkhideyreklepvfqeysalnrqnaeqlrakleplmddirkafesni 

Sea bream LAPQNEQLKQVIEKHLNDYRTLLTPIYNDYKTKHDEEMAALKTRLEPVMEELRTKIQANV 
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DALRTHLAPYSDELRQRLAARLEALKENGGARLAEYHAKATEHLSTLSEKAKPALEDLRQ 
DALRTHLAPYSDELRQRLAARLEALKENGGARLAEYHAKASEHLSTLSEKAKPALEDLRQ 
ETLRQQLAPYSDDLRQRLTARLEALKEGGG-SLAEYHAKASEQLKALGEKAKPVLEDLRQ 
EALRQHVAPYSDDLRQRMAARFEALKEGGG-SLAEYQAKAQEQLKALGEKAKPALEDIiRQ 
DALRAQLAPYSDDLRERLAARLEALKEGGGASLAEYHARASEQLSALGEKARPALEDLRQ 
DTLRTKLAPYSNELQQRLAARLESIKEGGGASLAEYQAKAREHL.SVLSEKARPALEDLRQ 
DTLRTQLAPYSEQMRKTLGARLEAIKEGGSASLAEYHAKASEQLSALGEKAKPVLEDIHQ 
DSLRTQLAPHSEQMRESLAQRLAELKSNP- -TLNEYHTRAKTHLKTLGEKARPALEDLRH 
DALRAKFGLYSDQMRENLAQRLTEIRNHP- -TLIEYHTKAGDHLRTLGEKAKPALDDLGQ 
DALRTDLAPYGEEARKLLLQRLQDIKAKSG-DLAEYQTKLSEHLKSFGEKAQPTLQDLRH 
EELRKNLAPYSDELRQKLSQKLEE IREKGI PQASEYQAKVMEQLSNLREKMTPLVQEFRE 
EELRKNLAPYSSELRQKLSQKLEEIRERGIPQASEYQAKWEQLSNLREKMTPLVQEFKE 
EELRKNLAPYSDELRQKLSQKLEEIREKGIPQAAEYQAKWEQLSNLREKMTPLVQDFKE 
EETKTKLMPIVEIVRAKLTERLEELRTLAAPYAEEYKEQMIKAVGEVREKVSPLSEDFKG 
EETKAKLMPIVETVRAKLTERLEELRTLAAPYAEEYKEQMFKAVGEVREKVGPLTNDFKG 
EETKTKLMPIVEIVRAKLTERLEELRTLAAPYAEEYKEQMFKAVGEVREKVAPLSEDFKA 
EETKSKWPMVEAVRTKLTERLEDLRTMAAPYAEEYKEQLVKAVEEAREKIAPHTQDLQT 
EETKAVLMPMVETVRTKVTERLES LREWQPYVQEYKEQMKQMYDQA- QTVD - - TDALRT 
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GLLPVLES FKVS FLSALE E YTKKLNTQ 
GLLPVLESFKVSFLSALEEYTKKLSTQ 
GLLPVLESLKVS I LAAIDEASKKLNAQ 
GLLPVLENLKVSILAAIDEASKKLNAQ 
GLLPVLESFKVSLLAAIDEATKKLNAQ 
GLLPVLESFKASVQNVLDEATKKLNTQ 
GLMPMWESFKTGVLNVIDEAAKKLTA- 
SLMPMLETLKTKAQSVIDKASETLTAQ 
GLMPVLEAWKAKIMSMIDEAKKKLNA- 
GLEPLWEGIKAGAMSMLEELGKKLNSQ 
RLTPYAENLKNRLI SFLDELQKSVA- - 
RLTPYAENLKNRLI DLLDEVQKTMA- - 
RLTPYAENLKTRFI SLLDELQKTVA- - 
QVGPAAEQAKQKLLAFYETI SQAMKA - 
QVGPAAEQAKEKLMDFYETI SQAMKA - 
RWAPPPRRPSK- -SSWLSTRPSARP- - 
RMEPYMENVRTTFAQMYETIAKAIQA- 
KITPLVEEIKVKMNAI FEIIAASVTKS 
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MFLKAWLTLALVAVAGARAEVSADQVATVMWDYFSQLSNNAKEAVEHLQKSELTQQLNA 6 0 
MFLKAWLTLALVAVTGARAEVSADQVATVMWDYFSQLSSNAKEAVEHLQKSELTQQLNA 6 0 
MPLKAAVLT1ALVAITGTRAEVTSDQVANVVWDYFTQLSNNAKEAVEQFQKTDVTQQLST 60 

GARAEVSADQVATVMWDYFSQLS SNAKEAVEHLQKS ELTQQLNA 4 4 

MFLKAWLSLALVAVTGARAEWADQVATVMWDYFSQLGSNAKKAVEHLQKSELTQQLNT 6 0 
MFLKAWLTVALVAITGTQAEVTSDQVANVMWDYFTQLSNKAKEAVEQLQKTDVTQQLNT 60 
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LFQDKLGEVNTYAGDLQKKLVPFATELHERLAKDSEKLKEE I GKELEELRARLLPHANEV 120 

LFQDKLGEVNTYAGDLQKKLVPFATELHERLAKDSEKLKEE I RKELEEVRARLLPHANEV 120 

LFQDKLGDASTYADGVHNKLVPFWQLSGHLAKETERVKEE I KKELEDLRDRMMPHANKV 120 

LFQDKLGEVNTYAGDLQKKLVPFATELHERLAKDSKKLKEE I RKELEEVRARLLPHANEV 1 04 

LFQDKLGEVNTYTEDLQKKLVPFATELHERLTKDSEKLKEEIRRELEELRARLLPHATEV 120 

LFQDKLGNINTYADDLQNKLVPFAVQLSGHLTKETERVREEI QKELEDLRANMMPHANKV 120 



SQKIGDNLRELQQRLEPYADQLRTQVNTQAEQLRRQLTPYAQRMERVLRENADSLQASLR 180 

SQKIGENVRELQQRLEPYTDQLRTQVNTQTEQLRRQLTPYAQRMERVLRENADSLQTSLR 180 

TQTFGENMQKLQEHLKPYAVDLQDQINTQTQEMKLQLTPYIQRMQTTI KENVDNLHTSMM 180 

SQKIGENVRELQQRLEPYTDQLRTQVNTQTEQLRRQLTPYAQRMERVLRENADSLQTSLR 164 

SQKI GDNVRELQQRLGPFTGGLRTQVNTQVQQLQRQLKPYAERMESVLRQNI RNLEASVA 180 

SQMFGDNVQKLQEHLRPYATDLQAQINAQTQDMKRQLTPYIQRMQTTIQDNVENLQSSMV 180 



PHADELKAKIDQNVEELKGRLTPYADEFKVKIDQTVEELRRSLAPYAQDTQEKLNHQLEG 2 4 0 

PHADQLKAKIDQNVEELKERLTPYADEFKVKI DQTVEELRRSLAPYAQDAQEKLNHQLEG 2 4 0 

PLATNLKDKFNRNMEELKGHLTPRANELKATI DQNLEDLRRSLAPLTVGVQEKLNHQMEG 24 0 

PHADQLKAKIDQNVEELKGRLTPYADEFKVKI DQTVEELRRSLAPYAQDAQEKLNHQLEG 2 24 

PYADEFKAKIDQNVEELKGSLTPYAEELKAKIDQNVEELRRSLAPYAQDVQEKLNHQLEG 24 0 

PFANELKE KFNQKMEGLKGQLTPRANELKATI DQNLEDLRSRLAPLAEGVQEKLNHQMEG 24 0 



LTFQMKKNAEELKARISASAEELRQRLAPLAEDVRGNLKGNTEGLQKSLAELGGHLDQQV 3 00 
LAFQMKKNAEELKARISASAEELRQRLAPLAEDMRGNLRGNTEGLQKSLAELGGHLDRHV 3 00 
LAFQMKKNAEELQTKVSAKIDQLQKNLAPLVEDVQSKVKGNTEGLQKSLEDLNRQLEQQV 3 00 
LAFQMKKNAEELKARISASAEELRQRLAPLAEDMRGNLRGNTEGLQKSLAELGGHLDRHV 2 84 
LAFQMKKQAEELKAKI S ANADELRQKLVPVAENVHGHLKGNTEGLQKSLLELRSHLDQQV 3 00 
LAFQMKKNAEELQTKVSTNIDQLQKNLAPLVEDVQSKLKGNTEGLQKSLEDLNKQLDQQV 3 00 



EE FRRRVE PYGENFNKALVQQME QLRQKLGPHAGDVEGHLS FLEKDLRDKVNS FFS TFKE 3 60 
EEFRLRVEPYGENFNKALVQQMEQLRQKLGPHAGDVEGHLSFLEKDLRDKVNSFFSTFKE 3 60 
EEFRRTVEPMGEMFNKALVQQLEQFRQQLGPNSGEVESHLSFLEKSLREKVNSFMSTLEK 3 60 
EE FRLRVE PYGENFNKALVQQMEQLRQKLGPHAGDVEGHLS FLE KDLRDKVNS FFSTFKE 344 
EEFRLKVEPYGETFNKALVQQVEDLRQKLGPLAGDVEGHLSFLEKDLRDKVNTFFSTLKE 3 60 
EVFRRAVEPLGDKFNMALVQQMEKFRQQLGSDSGDVESHLSFLEKMLREKVSSFMSTLQK 3 60 



KESQDKTLSLPEL EQQQEQQQ EQ 3 83 

KESQDNTLSLPEP EQQREQQQEQQQEQEQEQQQQQEQQQQQEQQREQQQQEQQQEQ 416 

KGSPDQPQALPLPEQAQEQAQEQAQEQVQ 389 

KESQDNTLSLPEP EQQQEQQQEQEQ QQEQQEEQQQQEQQ QEQEQ 3 8 8 

EASQGQSQALPAQ EKAQ 377 

KGSPDQPLALPLP EQVQEQVQEQVQ 385 
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Fig. 6 
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